(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iiiii it mi nil nil n 

(11) EP1 515 107 A1 



(12) 



(43) Date of publication: 

16.03.2005 Bulletin 2005/11 

(21) Application number: 04290096.9 

(22) Date of filing: 14.01.2004 



EUROPEAN PATENT APPLICATION 

(51) lntCl7: F28F 1/32 



(84) 


Designated Contracting States: 


• Jang, Dong Yeon 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


Jeongwang-dong Siheung-si Gyeonggi-do (KR) 




HU IE IT LI LU MC NL PT RO SE SI SK TR 


• Sa, Young Cheol 




Designated Extension States: 


LG Electronics Dig. Appliance Lab. 




AL LT LV MK 


Seoul (KR) 






• Oh, Se Yoon 


(30) 


Priority: 15.09.2003 KR 2003063677 


Seoul (KR) 






• Chung, Baik Young 


(71) 


Applicant: LG ELECTRONICS INC. 


dong Geyang-gu Incheon-si (KR) 




Seoul (KR) 








(74) Representative: Pichat, Thierry et al 


(72) 


Inventors: 


Novagraaf Technologies, 


• 


Oh, Sai Kee 


122, rue Edouard Vaillant 




Yangcheon-gu Seoul (KR) 


92593 Levallois-Perret Cedex (FR) 


• 


Ko, Cheol Soo 






Gyeonggi-do (KR) 





(54) Heat exchanger 

(57) Disclosed is a heat exchanger including: a plu- 
rality of tubes through which refrigerants flow, the tubes 
being spaced away from one another; and a fin through 
which the tubes are perpendicularly inserted, and hav- 
ing a fin collar for supporting the inserted tube, a seat 
for supporting an outer circumference of a lower end of 



the fin collar, and three or more peak portions and three 
or more valley portions that are alternately disposed at 
an area defined between the tubes to cause air flow to 
vary at an area defined between the fin collar, heights 
of at least two peak portions or depths of at least two 
valley portions being different from each other. 



Fig. 6 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a heat ex- 
changer, and more particularly, to a heat exchangerthat 
is designed to effectively guide air flowing along fins dis- 
posed between tubes up to rear ends of the tubes. 

Description of the Related Art 

[0002] Generally, a heat exchanger is installed in an 
air conditioner and functions as an evaporator or a con- 
denser for performing a heat exchange between a re- 
frigerant and air. A fin-tube type heat exchanger is wide- 
ly used among various kinds of the heat exchanger. 
[0003] In the fin-tube type heat exchanger, the fins in- 
stalled in a tube for air flow are classified into a slit fin, 
a louver fin, and a corrugate fin that is formed in a W- 
shape. 

[0004] Fig. 1 shows a conventional heat exchanger 
having the corrugate fin. 

[0005] Referring to Fig. 1, a heat exchanger 1 in- 
cludes a plurality of corrugate fins 10 spaced away from 
each other at a predetermined distance and formed in 
a W-shape, and a plurality of tubes 30 disposed pene- 
trating the corrugate fins 10 at right angles and along 
which a refrigerant flows. 

[0006] Here the fin 10 is provided with peak portions 
1 2 and valley portions 1 4 at which the tubes are not pen- 
etrated and which are intersected with each other at a 
predetermined angle, a plurality of fin collars 16 defining 
tube insertion holes through which the tubes are insert- 
ed, and a plurality of seats 18 formed in a concentric 
circle shape to support the fin collars 1 6. 
[0007] Herein, the conventional heat exchanger hav- 
ing the corrugate fin will be described with reference to 
Figs. 1 to 4. 

[0008] Referring to Fig. 1 , the heat exchanger 1 is a 
fin-tube type, and a plurality of fins 1 0 and a plurality of 
tubes are intersected with each other in a perpendicular 
direction. The tubes 30 arranged in two rows penetrate 
the plurality of fins 10 in a perpendicular direction. 
[0009] Each of the fins 10 is the corrugate fin (here- 
inafter, abbreviated a fin). Each of the fins 10 has a plu- 
rality of donut-shaped flat portions and a plurality of in- 
clined portions that are defined by the W-shape having 
a plurality of the peak and valley portions. The fins 10 
are installed on the tubes 30 in a longitudinal direction 
of the tubes 30, being spaced away from each other at 
a predetermined distance. 

[0010] Referring to Figs. 2 and 3, there is shown a 
detailed structure of the fin 10. The fin 1 0 is formed in a 
W-shape with the peak and valley portions 12 and 14 
that are alternately formed. That is, the fin 10 has two 
side ends that are respectively defined by the valley por- 



tions 14a and 14c. In case a plurality of fins 10 are used, 
the tubes 30 are arranged in two rows in a zigzag-shape 
in order to improve a heat exchange efficiency. 
[0011] That is, each of the fins 10 installed on the tube 

5 30 has two peak portions 1 2a and 1 2b and three valley 
portions 14a, 14b and 14c, which are alternately dis- 
posed and connected by inclined surfaces. The shape 
of the fin 1 0 is symmetrical based on the longitudinal 
valley portion 14b. Central axes of the zigzag-shaped 

10 tube 30 pass through the longitudinal center valley por- 
tion 14b. 

[0012] The fin 10 is provided with a plurality of tube 
insertion holes 16a, central axes of which correspond to 
the respective central axes of the zigzag-shaped tube 

15 30. The fin collars 1 6 are elevated from the fin 1 0 to de- 
fine the tube insertion holes 1 6a through which the zig- 
zag-shaped tube 30 is inserted. The tube 30 surface- 
contacts an inner circumference of each collars 16. 
[0013] The seat 18 is formed in a concentric circle 

20 shape around a lower end of an outer circumference of 
the fin collar 1 6 to support the fin collar 1 6 and to allow 
air to flow in the form of enclosing the tube 30 and the 
fin collar 16. 

[0014] An inclined portion 20 is formed on the fin 20 
25 around the seat 18 to prevent the air flowing around the 
tube 30 from getting out of a circumference of the tube 
30. The inclined portion 20 is inclined upward from the 
seat 1 8 to the adjacent peak portions 12. 
[0015] The seat 18 is located on a horizontal level 
30 identical to that where the valley portions 14 are located. 
Heights and depths H1 and H2 of the peak and valley 
portions 12 and 14 are identical to each other. That is, 
the H1 indicates the heights of the adjacent peak portion 
1 2 from the valley portions 14, and the H2 indicates the 
35 depths of the adjacent valley portion 14 from the peak 
portion 1 2. In addition, the inclined surfaces connecting 
the valley portions to the peak portions are inclined at 
an identical angle (0). 

[0016] Figs. 4(a) and 4(b) are respectively front and 
40 rear views of the fin, in which the peak portions 12 and 
valley portions 1 4 depicted in Fig. 4(a) correspond to the 
valley portions 14 and peak portions 12 depicted in Fig. 
4(b), respectively. 

[0017] When the air is introduced into the heat ex- 
45 changer 1, the growth of a frost formed on an outer sur- 
face of the fin 1 0 is proportional to an amount of a heat 
transfer on the outer surface of the fin 10. At this point, 
the air flow speed is increased at the tube area as well 
as at the fin areas between the tubes 30 disposed in a 
50 longitudinal direction, thereby forming a high-speed air 
flow. As a result, the heat transfer coefficient is in- 
creased and the frost layer is quickly grown on the sur- 
face of the fin 10. 

[0018] In case the frost layer is grown on the surface 
55 of the fin 10, since the distance between the adjacent 
fins 10 is reduced, an air passage area is also reduced. 
Due to the reduced area, the airflow speed is increased 
much more. As a result, the pressure drop of the air is 
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increased in a parabola shape as time passes. Further, 
the heat transfer amount of the heat exchanger is also 
greatly reduced. 

SUMMARY OF THE INVENTION 

[0019] Accordingly, the present invention is directed 
to a heat exchanger that substantially obviates one or 
more problems due to limitations and disadvantages of 
the related art. 

[0020] A first object of the present invention is to pro- 
vide a heat exchanger that can improve the heat dis- 
charge efficiency by designing a corrugate fin such that 
heights between peak portions and valley portions that 
are formed on a left or right side of a reference line of a 
fin center portion through which central axes of the tube 
perpendicularly passes become different from one an- 
other. 

[0021] A second object of the present invention is to 
provide a heat exchanger including a fin bent in a zig- 
zag-shape such that heights and depths of outer peak 
and valley portions are greaterthan those of inner peak 
and valley portions. 

[0022] A third object of the present invention is to pro- 
vide a heat exchanger including a fin bent in a zigzag- 
shape such that heights of outer peak portions are great- 
er than those of inner peak portions to increase a speed 
of air flowing along the fin between tubes. 
[0023] A fourth object of the present invention is to 
provide a heat exchanger including a fin where an inner 
angle of a center peak portion is greaterthan that of an 
outer peak portion. 

[0024] Additional advantages, objects, and features 
of the invention will be set forth in part in the description 
which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the inven- 
tion. The objectives and other advantages of the inven- 
tion may be realized and attained by the structure par- 
ticularly pointed out in the written description and claims 
hereof as well as the appended drawings. 
[0025] To achieve these objects and other advantag- 
es and in accordance with the purpose of the invention, 
as embodied and broadly described herein, there is pro- 
vided a heat exchanger including a plurality of tubes 
through which refrigerants flow, the tubes being spaced 
away from one another; and a fin through which the 
tubes are perpendicularly inserted, and having a fin col- 
larfor supporting the inserted tube, a seat for supporting 
an outer circumference of a lower end of the fin collar, 
and three or more peak portions and three or more val- 
ley portions that are alternately disposed at an area de- 
fined between the tubes to cause air flow to vary at an 
area defined between the fin collar, heights of at least 
two peak portions or depths at least two valley portions 
being different from each other. 
[0026] According to another aspect of the present in- 
vention, there is provided a heat exchanger including a 



plurality of tubes through which refrigerants flow, the 
tubes being spaced away from one another; and a plu- 
rality of fins spaced away from one another at a prede- 
termined distance, and each of the fin including a fin col- 
5 lar through which tube is perpendicularly inserted, and 
peak portions where a height of an inner horizontal 
plane is lower than a height of an outer horizontal plane 
and valley portions alternately disposed and inclined to 
cause an air flow direction to vary at an area defined 
10 between the fin collar. 

[0027] It is to be understood that both the foregoing 
general description and the following detailed descrip- 
tion of the present invention are exemplary and explan- 
atory and are intended to provide further explanation of 
is the present invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The accompanying drawings, which are in- 
20 eluded to provide a further understanding of the inven- 
tion and are incorporated in and constitute a part of this 
application, illustrate embodiment(s) of the invention 
and together with the description serve to explain the 
principle of the invention. In the drawings: 
25 [0029] Fig. 1 is a perspective view of a conventional 
heat exchanger; 

[0030] Fig. 2 is a perspective view of a fin depicted in 
Fig. 1; 

[0031] Fig. 3 is a sectional view taken along the line 
30 A-A' of Fig. 2; 

[0032] Fig. 4a is a front view of the fin depicted in Fig. 

2; 

[0033] Fig. 4b is a rear view of the fin depicted in Fig. 

2; 

35 [0034] Fig. 5 is a perspective view of a heat exchanger 
according to a preferred embodiment of the present in- 
vention; 

[0035] Fig. 6 is a perspective view of the fin depicted 
in Fig. 5; 

40 [0036] Fig. 7 is a sectional view taken along the line 
B-B" of Fig. 6; 

[0037] Fig. 8a is a front view of the fin depicted in Fig. 

6; 

[0038] Fig. 8b is a rear view of the fin depicted in Fig. 
45 6; 

[0039] Fig. 9 are views illustrating modified examples 
similarto that depicted in Fig. 7; and 
[0040] Figs. 10 and 11 are views illustrating air flow 
states in a heat exchanger according to a preferred em- 
50 bodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0041] Reference will now be made in detail to the pre- 
55 ferred embodiments of the present invention, examples 
of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be 
used throughout the drawings to refer to the same or 
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like parts. 

[0042] Figs. 5 to 11 show a preferred embodiment of 
the present invention. 

[0043] Referring first to Figs. 5 to 7, the inventive heat 
exchanger 101 includes a plurality of fins 110 spaced 
away from one another at a predetermined distance and 
a plurality of tubes 130, along which a refrigerant flows, 
disposed penetrating the fins 110 at right angles. 
[0044] The fin 1 1 0 is formed in an inversed W-shape. 
That is, the fin 110 includes first, second and third peak 
portions 112 (112a, 112b and 112c), first, second, third 
and fourth valley portions 114 (114a, 114b, 114c and 
114d), fin collars 116 formed defining tube insertion 
holes 11 6a through which the tubes 130 perpendicularly 
pass, seats 118forsupporting outer circumf ere nee sur- 
faces of lower ends of the fin collars 116, and inclined 
portions 120 inclined upwardly from outer circumferenc- 
es of the seats 11 8 to the peak portions 112. 
[0045] The peak portions 1 1 2 and the valley portions 
114 are alternately formed between the fin collars 116 
and are connected to one another by surfaces inclined 
at predetermined inclination angles Q i and 0 2 that are 
different from each other. 

[0046] For variation of air flow, a height (H12) of the 
second peak portions 112b can be designed to be lower 
than heights (H11) of the first and third peak portions 
112a and 112c, or contrarily the heights (H11) of the first 
and third peak portions 1 12a and 1 1 2c can be designed 
to be higher than the height (H12) of the second peak 
portions 112b. Due to undulated elements for air flow 
variation, the air flowing between the tubes can be more 
effectively guided up to rear ends of the tubes 30. 
[0047] The operational effect of the heat exchanger 
according to the preferred embodiment of the present 
invention will be described hereinafter. 
[0048] As shown in FIGs. 5 to 8, the heat exchanger 
301 is a fin-tube type in which a plurality of corrugate 
fins each formed in a W-shape are perpendicularly dis- 
posed with respect to the tubes 130 and are spaced 
away from one another at a predetermined distance. 
[0049] Each of the fins 11 0 is divided into a fin collar 
area through which the tubes 130 penetrate and an in- 
clined surface area defined between the fin collars 1 1 6. 
The heights and depths of the peak portions and valley 
portions are different from each other to let the flow of 
the air introduced into the heat exchanger changed. 
[0050] That is, inclined angles6 1 and 8 2 of the inclined 
surfaces connecting the alternately disposed peak por- 
tions 112 and valley portions 114 are different from each 
other. For the more effective air incoming and outgoing 
operation, the fin 110 is designed having both side ends 
defined by the first and fourth valley portions 114a and 
11 4d. That is, the fin 110 starts with the valley portion 
114a and ends with the valley portion 1 1 4d in a lateral 
direction. 

[0051] In addition, the fin 110 is designed to be sym- 
metrical based on the center peak portion 1 12b. That is, 
the left and right portions based on the central peak por- 



tion 112b are symmetrical, and the heights and depths 
of the peak portions and valley portions formed on each 
of the left and right portions are different from each other. 
[0052] As shown in Fig. 7, the valley portions 114a- 
5 114d are located on an identical horizontal plane, and 
the peak portions 11 2a- 11 2d are located on a different 
horizontal plane. 

[0053] The first peak portion 112a is connected to the 
surfaces 113a and 113b inclined at the predetermined 

10 angle G 1 between the first valley portion 11 4a with which 
the fin starts and the second valley portion 114b. The 
second peak portion 112b is connected at the different 
angle 8 2 tothe inclined surfaces 11 3c and 113d between 
the second valley portion 1 1 4b and the third valley por- 

15 tion 114c. The third peak portion 112c is connected at 
the different angle 9 1 to the inclined surfaces 113e and 
1 1 3f between the third valley portion 1 1 4c and the fourth 
valley portion 114d with which the fin ends. 
[0054] At this point, the height of the inner peak por- 

20 tion 1 1 2b is designed to be different from heights of the 
outer peak portions 1 1 2a and 1 1 2c. 
[0055] That is, as shown in Figs. 6 and 7, the valley 
portions 114 are located on the identical horizontal 
plane, and the peak portions 1 1 2 are located having dif- 

25 ferent heights H11 and H12. That is, the height H12 of 
the center peak portion 1 1 2b is formed to be lower than 
the heights H11 of the outer peak portions 112a and 
112c. 

[0056] Herein, the left and right portions based on the 

30 center peak portion 112b are symmetrical, and the 
heights of the peak portions 112a and 112c and the 
depths of the valley portions (114a, 114b) and (114c, 
114d) formed on each of the left and right portions are 
different from each other. 

35 [0057] For example, the height H12 from the horizon- 
tal plane where the inner peak portions 112b is located 
to the inner peak portions 1 1 4b and 1 1 4c is designed to 
be lower than the depths H11 from the horizontal plane 
to the outer valley portions 114a and 114d. 

40 [0058] That is, the heights H11 of the first and third 
peak portions 112a and 112e are the same as each oth- 
er, and the height H1 2 of the second peak portion 1 1 2b 
is different from the height H11 . Accordingly, the height 
H12 of the second peak portion 112b is formed to be 

45 lower than the heights of the first and third peak portions 
112a and 114c. 

[0059] By the above-described structure, the air flow 
of the air introduced into areas defined between the fins 
110 is varied due to the fin structure where the inner 

50 peak portion 1 1 2b is lower than the outer peak portions 
1 1 2a and 1 1 2c. That is, the air flow of the air introduced 
into and then escaped from areas defined between the 
fins 110 is greatly varied when compared with the con- 
ventional art Therefore, the air can be more effectively 

55 guided up to the rear ends of the tubes 30. In addition, 
the pressure drop is reduced forthe high-speed airflow 
and an amount of the heat transfer is increased. 
[0060] In more detail, when the heights H1 1 from the 
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horizontal plane where the first valley portion 1 1 4a is lo- 
cated to the first and third peak portions 11 2a and 112c 
are the same as each other, the height H12 from the 
horizontal plane where the first valley portion 114a is lo- 
cated to the second peak portion 1 1 2b is lower than the s 
heights H11 of the first and third peak portions 112a and 
112c. 

[0061] Meanwhile, the fin collars 116 are spaced 
away at a predetermined distance in a longitudinal di- 
rection of the fin 110 and are penetrated by each of the 
tubes 130. Thefin collars 1 1 6 definetube insertion holes 
1 1 6a each having a diameter corresponding to an outer 
diameter of the tube to support the tube 130 inserted 
therein. 

[0062] In addition, the seat 118formed around a lower 
end of an outer circumference of the fin collar 116 has 
a predetermined width to support the fin collar 116. The 
seat 118 is disposed on a horizontal plane identical to 
that where the second and third valley portions 1 1 4b and 
114c are located. 

[0063] The inclined portions 120 inclined upwardly 
from outer circumferences of the seat to the peak por- 
tions 112. That is, each of the inclined portions 120 is 
defined by connecting each of the peak portion 112a to 
the valley portions 114b and 114c contacting the outer 
circumference of the seat 1 1 8 and adjacent to the peak 
portions 112a, thereby being formed in a triangular- 
shape. The inclined portions 120 guide the air to flow 
along the outer circumference of thefin collars 116. 
[0064] In addition, the inclined portions 120 may be 
further formed by connecting two points of each outer 
peak portion (the first and third peak portions 1 1 2a and 
112c) to two points of each inner adjacent valley (the 
second and third valleys 1 1 4b and 1 1 4c) contacting the 
seat 118. In this case, the inclined portions 120 are 
formed in a rectangular-shape. 

[0065] The inclined portions 1 20 respectively function 
as a wall enclosing the fin collar 116. 
[0066] In the above-described present invention, the 
height H12 from the horizontal plane where the valley 
portion 114 is located to the inner peak portion 112b 
should be lower than the heights H1 1 of the outer peak 
portions 1 1 2a and 1 1 2c. For example, one or more inner 
peak portions should be lower than the outer peak por- 
tion in height. 

[0067] Figs. 8a and 8b respectively show front and 
rear views of the fin according to the preferred embod- 
iment of the present invention. 

[0068] The peak portions and the valley portions that 
are depicted in Fig. 8a become the valley portions and 
the peak portions in Fig. 8b, respectively. That is, when 
being viewed in Fig. 8b, the depths from the horizontal 
plane where the peak portions are located to the valley 
portions are different from one another. 
[0069] Fig. 9 shows a modified example of the pre- 
ferred embodiment. 

[0070] In this modified example, first, second, third 
and fourth peak portions 152 (152a, 152b and 152c) are 



located on an identical horizontal plane. The depth H13 
from the horizontal plane where the peak portion 152 is 
located to the inner valley portions 1 54b and 1 54c is low- 
ered than the depths of the outer valley portions 154a 
and 154b. That is, H 11' is higher than H13. Further, an 
inner angle G., 1 of the first peak portion 152a is smaller 
than an inner angle e 2 '. 

[0071] Accordingly, the present invention has an ef- 
fect in that a pressure drop is reduced and the heat 
transfer amount is increased relatively when H11 does 
not equal to H12 and H11' does not equal to H13 com- 
pared with when H11 does equal to H 12. 
[0072] For example, an inclination structure can be 
formed where a specific valley portion or peak portion 
is located on the same horizontal plane, and the heights 
from the same horizontal planes to the peak portion or 
the valley portion are gradually lowered going into the 
areas defined between the fins, and gradually increased 
going from the areas defined between the fins. 
[0073] In the above-described preferred embodiment, 
since the peak or valley portions are designed having a 
different height or depth, a contacting area with the air 
is increased, increasing the air flow variation. 
[0074] Figs. 10 and 11 show an air flow state of the 
heat exchanger according to the preferred embodiment. 
Fig. 1 0 is a case where the fin is formed of a single fin 
structure, and Fig. 11 is a case where the fin is formed 
of a dual fin structure. 

[0075] As shown in Fig. 10, when outer air is intro- 
duced into the heat exchanger, since the air quickly 
flows between the tubes while it repeatedly ascends and 
descends along the peak and valley portions 112 and 
1 1 4, the contacting area between the air and the fins is 
increased. 

[0076] That is, the air is introduced through the first 
valley portion 114a and the second peak portion 112a. 
The flow of the air introduced through the first peak por- 
tions 112a is varied as it further flows along the inner 
valley portions 114b and 114c, and peak portion 112b. 
As a result, the airflow speed is increased such that the 
air flow is sent to the peak portion 112c and the valley 
portion 114d at an outlet side, thereby increasing the 
heat transfer efficiency. 

[0077] Furthermore, since the heights H11 of the first 
and third peak portions 112a and 112c that are located 
on inlet and outlet sides of the air, respectively, are high- 
er than those H12 of the second peak portion 112b, the 
distance between the adjacent fins 11 0 is increased to 
thereby increase the air passage area. As a result, the 
pressure drop is reduced for the high-speed air flow to 
thereby increase the amount of heat transfer and reduce 
the overall pressure drop of the heat exchanger. 
[0078] In addition, since the fin collars, seats and in- 
clined portions are formed around the tube insertion 
holes through which the tube is inserted, the air can be 
guided up to the rear end of the tube along the curva- 
tures of the tube and the inclined portions. 
[0079] In more detail, when the air passes between 
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3. The heat exchanger according to claim 1 , wherein 
the fin starts with an one-side outer valley portion 
and ends with an other-side outervalley portion with 
reference to an airflow direction at the area defined 
s between the fin collar, and heights of at least two 
peak portions or depths of at least two valley por- 
tions are different from each other to generate air 
flow variation between the outer valley portions. 

10 4. The heat exchanger according to claim 1 , wherein 
the valley portions are located on a horizontal plane 
with reference to the airflow direction, and heights 
from the horizontal plane to the peak portions locat- 
ed between the valley portions are different from 

15 each other. 

5. The heat exchanger according to claim 1 , wherein 
the heights of the outer peak portions connected by 
a surface inclined at a certain angle with respect to 

20 the outervalley portion are lower than heights of in- 
ner peak portions. 

6. The heat exchanger according to claim 5, wherein 
a single inner peak portion is located between the 

25 outer peak portions, and an inner angle of the inner 
peak portion is smaller than that of the outer peak 
portion. 

7. The heat exchanger according to claim 1 , wherein 
30 the peak portions are located on a horizontal plane, 

and depths from the horizontal plane to the valley 
portions located between the peak portions are dif- 
ferent from each other. 

35 8. The heat exchanger according to claim 7, wherein 
the depths of the outervalley portions disposed at 
air inlet and outlet sides are lower than those of the 
inner valley portions. 

40 9. The heat exchanger according to claim 8, wherein 
a plurality of inner valley portions is located within 
the outervalley portion, and the heights of the inner 
valley portions are the same as one another. 



the tubes 130 with a high-speed, the high-speed airflow 
increases the heat transfer and retards the growth of the 
frost layer. Accordingly, a high level of heat capacity is 
maintained even under the frost forming condition, 
thereby increasing the heat exchange capability and 
making it possible to run the heat exchanger for a long 
term. 

[0080] Fig. 11 shows an air flow state when the fins 
are formed in a dual fin structure and the tubes are per- 
pendicularly installed on the fins in a zigzag-shape. 
Since the tubes are arranged in the zigzag-shape, when 
the air passes through a tube area and a none-tubearea 
(area between the tubes), the airflow is realized as in 
the case where the fin is formed of a single fin plate. 
[0081 ] I n the above-described preferred embodime nt, 
since the heights or depths of the inner peak and valley 
portions are lower than those of the outer peak and val- 
ley portions that are disposed on inlet and outlet sides 
of the air, the air can quickly flow between the tubes, the 
air can be effectively guided up to the rear end of the 
tube. In addition, since the pressure drop is reduced for 
the fast flow speed of the air flowing between the tubes 
while the heat transfer amount and heat exchange 
amount are increased, thereby improving the overall ef- 
ficiency of the heat exchanger. 

[0082] As described in the above embodiments, by 
varying the design of the fins, the overall heat transfer 
efficiency can be improved. 

[0083] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this 
invention provided they come within the scope of the ap- 
pended claims and their equivalents. 



Claims 

1 . A heat exchanger comprising: 

a plurality of tubes through which refrigerants 
flow, the tubes being spaced away from one an- 
other; and 

a fin through which the tubes are perpendicu- 
larly inserted, and having a fin collar for sup- 
porting the inserted tube, a seat for supporting 
an outer circumference of a lower end of the fin 
collar, and three or more peak portions and 
three or more valley portions that are alternate- 
ly disposed at an area defined between the 
tubes to cause air flow to vary at an area de- 
fined between the fin collar, heights of at least 
two peak portions or depths of at least two val- 
ley portions being different from each other. 

2. The heat exchanger according to claim 1 , wherein 
the fin is a corrugate fin having an inversed W- 
shape. 



45 10. The heat exchanger according to claim 8, wherein 
a plurality of innervalley portions is located between 
the outervalley portions, and the heights of the in- 
nervalley portion are different from one another. 

50 11. The heat exchanger according to claim 1, wherein 
a longitudinal centerline of the pin is defined by one 
of the valley portions, the pin having left and right 
halves that are symmetrical based on the longitudi- 
nal centerline, the depths of the valley portions are 
55 increased as they go to an outer side. 

12. The heat exchanger according claim 1, wherein a 
longitudinal centerline of the pin is defined by one 
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55 
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of the valley portions, the pin having left and right 
halves that are symmetrical based on the longitudi- 
nal centerline, the heights of the peak portions are 
increased as they go to an outer side. 

5 

13. The heat exchanger according to claim 1 , where the 
fin comprises: 

a plurality of seats each disposed on a lower 
end of an outer circumference of the fin collar; 10 
and 

an air flow guide portion connected to the inner 
peak and valley potions at a predetermined an- 
gle to allow air to flow along an outer circumfer- 
ence of the tube, is 

14. The heat exchanger according to claim 1 , wherein 
the seats are located on a horizontal plane identical 
to that where the valley portions are located, the 
seat having a predetermined width. 20 

15. A heat exchanger comprising: 

a plurality of tubes through which refrigerants 
flow, the tubes being spaced away from one an- 25 
other; and 

a plurality of fins spaced away from one another 
at a predetermined distance, and each of the 
fin including a fin collar through which tube is 
perpendicularly inserted, and peak portions so 
where a height of an inner horizontal plane is 
lower than a height of an outer horizontal plane 
and valley portions alternately disposed and in- 
clined to cause an air flow direction to vary at 
an area defined between the fin collar. 35 

16. The heat exchanger according to claim 15, wherein 
the valley portions where a height of an inner hori- 
zontal plane is lower than a height of an outer hor- 
izontal plane and the peak portions alternately dis- 40 
posed such that wave variation of air flow can be 
increased at a longitudinal centerline of the fin be- 
tween the area defined between the fin collar. 
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Fig. 5 
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Fig. 6 
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Fig. 8 
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Fig. 10 
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